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(57) ABSTRACT

Disclosed 1s a louver fin type heat exchanger positioned
upright at a certain angle with respect to the ground, wherein
lower end portions of louver fins close to the ground are bent
toward lower end portions of adjacent louver fins, such that
the air passage at the lower end portion close to the ground
has cross-section areas that are wide at certain portions and
are narrow at other portions thereof. Accordingly, moisture
congregates only at a portion where the cross-section of the
air passage 1s great, so that the external air smoothly passes
into or out the heat exchanger through the air passage where
the moisture congregation does not occur, minimizing the
pressure drop, and efliciency 1n heat exchange of the heat
exchanger can be thusly improved.
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FIG. 77
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LOUVER FIN TYPE HEAT EXCHANGER
HAVING IMPROVED HEAT EXCHANGE
EFFICIENCY BY CONTROLLING WATER
BLOCKAGEL

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present mvention relates to a louver fin type heat
exchanger, and particularly, to a louver fin type heat
exchanger having high reliability and improved efliciency
by securely obtaining the air passageway in the heat
exchanger, by minimizing a pressure drop of the air flow,
and by controlling congregating of water drops formed by
condensation (1.e., water blockage) at lower end portions of
air passages of the louver fin type heat exchanger positioned
upright at a certain angle with respect to the ground.

2. Description of the Background Art

In general, heat exchange between fluids 1s essential in a
number of processes of heat-related industry. Therefore,
various types of heat exchangers having improved efliciency
in a heating system through effective heat exchange are
being used. Of the heat exchangers, a heat exchanger used
for a home air conditioner, an engine coolant system of a car,
an air conditioning system of a car or the like, has fins
securing a wider heat transfer area in order for the heat
exchange with the external air.

Recently, the use of a compact heat exchanger having fins
having a heat transfer area of about 100 m*/m” or more is
started according to demands for a leaner and lighter heat
exchanger. The compact heat exchanger 1s divided into a
plate-fin heat exchanger and a fin-tube heat exchanger. As
the compact heat exchanger used 1n an air conditioming,
system, the fin-tube type heat exchanger was generally used.
However, because the fin-tube type heat exchanger 1s prob-
lematic 1n that 1ts weight 1s increased due to a copper pipe
provide thereto and recycling of a material 1s difhicult
because materials of a fin and a tube are diflerent, the
fin-tube type heat exchanger i1s being replaced with the
plate-fin type heat exchanger in the field of a package air
conditioner and an air conditioming system for a car, which
require to be leaner and lighter.

As shown 1n FIG. 1 to 3, a louver {in type heat exchanger
1, which 1s one of plate-fin type heat exchangers whose
usable range 1s gradually increasing, includes two or more
plates 10 and 20 formed of a metallic material and spaced
apart from each other at a predetermined interval, a louver
fin unit 30 coupled with the plates 10 and 20 and having at
least one louver fin, and an air passage 40 formed between
the plates 10 and 20 and the louver fin unit 30 for the purpose
of allowing heat exchange between external air and the
louver fin 30 or the like.

As shown 1n FIGS. 2 and 3, the louver fin 30 includes a
plurality of louvers 31a bent at a predetermined angle to
induce an air flow, and a plurality of through holes 31
between the louvers 31la to communicate with the air
passages 40, thereby contributing to effective heat exchange

between the air introduced trom the outside and the louver
fin 30.

Although FIG. 1 shows the louver fin type heat exchanger
1 1n which one louver fin unit 30 1s coupled between two
plates 10 and 20, substantially, the plate-fin type heat
exchanger to which the louver fin unit 30 1s applied is
constructed such that louver fins 30 are respectively bonded
between a few plates 10, 20 or between several tens of plates

10, 20.
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2

By such a construction, the air introduced from the
outside in a first air-tlow direction or a second air-tlow
direction passes between the plates 10, 20 and the louver fin
umt 30, exchanging heat with the plates 10 and 20 and the
louver fin unit 30. In such a manner, the heat of the plates 10
and 20 and the louver fin 30 1s released to the outside or
introduced thereinto.

However, if the louver fin type heat exchanger 1 (not
shown) 1s positioned upright at a predetermined angle with
respect to the ground and 1s stmultaneously used as a freezer
evaporator or the like, the air introduced into the heat
exchanger 1s condensed while passing through the cool air
passages 40 and moisture 90 flows down toward the ground
by gravity. Thus, as shown in FIG. 4, moisture 99 1rregularly
congregates (i1.e., water blockage occurs) on lower end
portions of the louver fin unit 30 close to the ground. Here,
because the moisture congregating on the lower end portions
of the louver fin 30 blocks the air passage 40, the introduc-
tion to the air passage 40 or outflow of the air from the air
passage 40 1s not smoothly made, which causes an increase
in a pressure drop of the air passing through the heat
exchanger 1 and accordingly deteriorates heat exchange
ciliciency of the heat exchanger 1.

Furthermore, even though the heat exchanger 1s not used

for the freezer evaporator in which the external air should
pass through the cool air passage, the alorementioned prob-
lem may occur even when the louver fin type heat exchanger
positioned upright at a predetermined angle with respect to
the ground 1s used for a freezer condenser, a radiator, an o1l
cooler or the like and evaporation water 1s sprayed or
dropped to improve cooling performance by an evaporation
cooling effect. For this reason, a need to solve such problems
1S 1ncreasing.
In order to solve such problems, there was an attempt to
reduce congregating moisture (1.e., water blockage) by
reducing a contact angle between water and a fin by hydro-
philic surface coating on a surface of the fin. Thus, as shown
in FIG. 5, the extent to which the moisture congregates at the
lower end portions of the louver fin 30 can be reduced as
compared to the case where the hydrophilic surface coating
1s not performed. However, when a gap between the plates
1s 5 mm or less, the water blockage still occurs.

Particularly, from the view on the tendency that the gap 1s
getting smaller 1n response to the demand for a smaller heat
exchange, 1t can be known through the experiment of FIG.
5 that there 1s a limit 1n improving performance of the louver
fin type heat exchanger only by hydrophilic coating.

As another solution for the congregating moisture of the
louver fin type heat exchanger, research 1s conducted on
reducing a contact angle between a fin and moisture by
fabricating a porous fin with fine metal powder. However,
this method 1s also problematic 1n that the moisture still
congregates when pitches between fins are 5 mm or less.

BRIEF DESCRIPTION OF THE INVENTION

Therelfore, an object of the present invention 1s to provide
a louver fin type heat exchanger having high reliability and
improved heat-exchange efliciency by stably securing a
smooth air flow within the louver fin type heat exchanger by
controlling water blockage at lower end portions of the
louver fin type heat exchanger at a predetermined angle with
respect to the ground.

Another object of the present mvention 1s to provide a
louver fin type heat exchanger which can effectively applied
to a freezer evaporator, a condenser using an evaporator
cooling eflect, a radiator or the like even when intervals
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between fins are small due to small pitches of the heat
exchanger, by preventing a phenomenon where a pressure
loss of the air 1s increased because flow resistance of the air
passing through the louver fin type heat exchanger 1s
increased by the water blockage occurring at the lower end
portions of the louver fin unit and where performance of the
heat exchanger 1s deteriorated because the flow of the air
passing through the louver fin type heat exchanger is
decreased.

To achieve these and other advantages and in accordance
with the purpose of the present invention, as embodied and
broadly described herein, there 1s provided a louver {in type
heat exchanger comprising two or more plates respectively
spaced apart from each other and positioned upright at a
certain angle with respect to the ground, and a louver {in unit
with a wave-pattern cross-section inserted between the
plates, whereby an air passage 1s formed in the spaces
between the plates and each louver fin of the louver fin unait,
the heat exchanger characterized in that the louver fin unit
having at least one louver fin with a lower end portion close
to the ground being formed to be bent towards an adjacent
louver, such that the air passage at the lower end portion
close to the ground has cross-section areas that are wide at
certain portions and are narrow at the other portions thereof.

Thusly, the air passages at a side close to the ground
which are formed by being surrounded by the plates and the
louver fins have diflerent cross-section areas, such that
moisture congregates only at the air passage with a small
cross-section area and does not congregate at the air passage
with a large cross-section area. Accordingly, minimizing the
pressure drop, the external air smoothly passes ito or out
the heat exchanger through the air passage where the mois-
ture does not congregate, thereby improving heat exchange
clliciency of the louver fin heat exchanger.

A plurality of through holes are formed on the louver fins,
and the air introduced into the heat exchanger through the
through hole 1s uniformly spread to an adjacent air passage
where an air flow 1s not active due to the moisture congre-
gating at a lower end portion, thereby obtaining high eth-
ciency 1n heat exchange.

Here, the lower end portions of the louver fins close to the
ground are bent toward the lower end portions of adjacent
louver fins to be closer together or further apart in an
alternating manner, such that the cross-section areas of the
lower end portions of the air passage close to the ground are
alternatingly narrower and wider. Thusly, the pressure drop
of the air passing into or out the heat exchanger can be
mimmized.

If intervals between louver fins are smaller to minimize
the heat exchanger, moisture may congregate even at lower
end portions of the louver fins with wider cross-section
arcas. Therefore, the lower end portions of the louver fins
close to the ground 1s formed to be longer than the lower end
portions of other louver fins so as to have an oflset (d). In
such a manner, the moisture can be prevented from congre-
gating at the lower end portions of the louver fins having the
wider cross-section areas.

Here, the lengths of the lower end portions of the louver
fins close to the ground are longer than or shorter than the
lengths of the lower end portions of adjacent louver fins,
such that the lengths of the air passages of the lower end
portions close to the ground are alternatingly longer and
shorter.

Effectively, an oflset (d) between the long lower end
portion and the short lower end portion of the louver fins 1s
3 mm or greater.
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4

Thusly, although moisture congregates at the lower end
portions of the louver fins, the air can tlow between positions
where the water congregates, so that a pressure loss of the
air passing through the louver fin type heat exchanger can be
minimized.

The present mnvention 1s proposed on the assumption that
moisture congregating within the heat exchanger or spread-
ing from the outside moves toward a portion close to the
ground by the gravity. Accordingly, the present imnvention
can obtain the greatest eflect when the louver fin type heat
exchanger 1s positioned upright at an angle, which 1s almost
perpendicular to the ground, for example, 75°~90°.

Hydrophilic surface coating may be performed on a
surface of one of the plates and the louver fin unit 1n order
to reduce a contact angle with the moisture. Also, preferably,
the plates and the louver fin unit are made of an aluminum
material having high heat conductivity.

According to the present invention, even a compact
louver fin type heat exchanger 1n which a gap of the plates
or intervals between the louver fins are 0.5 mm~5 mm which
1s small, can secure improved efliciency of the heat
exchange because the pressure drop of the air passing
through the heat exchanger can be mimmized.

Herein, the lower end portions of the louver fins close to
the ground are bent towards the lower end portions of
adjacent louver fins to be closer together or turther apart 1n
an alternating manner, such that the cross-section areas of
the lower end portions of the air passage close to ground are
alternatingly narrower and wider.

A plurality of flow passages are formed between the
louvers on the louver fins so as to allow the air to flow
between the finned channels.

Herein, the lower end portions close to the ground of a
part of louver fins are longer than those of the other louver
fins. Further, the lower end portions close to the ground of
a part of the louver fins are longer than or shorter than those
of adjacent louver fins, such that the lengths of the air
passages of the lower end portions close to the ground are
alternatingly longer and shorter.

Also, the plates are positioned upright at an angle of
75°~90° with respect to the ground. And the gap between the
fins 1s 0.5 mm~5 mm, and the plates and the louver fins are
made of an aluminum matenal.

The hydrophilic surface coating 1s performed on at least
one of the plates and the louver fin unait.

The louver fin type heat exchanger further comprises two
or more plates respectively spaced apart from each other and

positioned upright at a certain angle with respect to the
ground, and a louver fin umit with a wave-pattern cross-
section 1nserted between the plates, whereby an air passage
1s formed in the spaces between the plates and each louver
fin of the louver fin unit, the heat exchanger characterized in
that the lower end portions close to the ground of a part of
louver fins are longer than those of the other louver fins.

Herein, the lower end portions close to the ground of the
louver fins are longer than or shorter than the those of
adjacent louver fins, such that the lower end portions close
to the ground are alternatingly longer and shorter. And, the
length difference between the louver fins 1s 3 mm or greater.

Also, a plurality of flow passages are formed between the
louvers on the louver fins so as to allow the air to flow
between the finned channels.

The lower end portions of the louver fins close to the
ground are bent toward the lower end portions of adjacent
louver fins, such that the air passage at the lower end portion
close to the ground has cross-section areas that are wide at
certain portions and are narrow at other portions thereof.
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The lower end portions of the louver fins close to the
ground can be bent toward the lower end portions of
adjacent louver fins to be closer together or further apart 1n
an alternating manner, such that the cross-section areas of

6

DETAILED DESCRIPTION OF TH.
INVENTION

(L]

Retference will now be made in detail to the preferred

the lower end portions of the air passage close to the ground 5 embodiments of the present invention, examples of which

are alternatingly narrower and wider.

Herein, the plates are positioned upright at an angle of
75°~90° with respect to the ground. And, the hydrophilic
surface coating 1s performed on at least one of the plates or
the louver fin unit, an interval between the fins 1s 0.5 mm~5
mm.

The foregoing and other objects, features, aspects and
advantages of the present invention will become more
apparent from the following detailed description of the
present 1nvention when taken in conjunction with the
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are mcluded to pro-
vide a further understanding of the invention and are 1ncor-
porated 1 and constitute a unit of this specification, illustrate
embodiments of the invention and together with the descrip-
tion serve to explain the principles of the invention.

In the drawings:

FIG. 1 1s a partial perspective view which 1llustrates a
structure of a louver fin type heat exchanger in which an air
flow 1s made 1n a vertical direction;

FIG. 2 1s an enlarged perspective view which 1llustrates a
shape of a louver fin of FIG. 1;

FIG. 3 15 a sectional view taken along line III-III of FIG.
1

FIG. 4 1s a schematic view which illustrates a sectional
shape of the conventional louver fin 1n which an air passage
1s blocked by moisture congregating at lower end portions of
the louver fin;

FIG. 5 1s a graph which 1illustrates an experimental result

of measuring a height of congregating moisture according to
a pitch before and after performing a hydrophilic surface

treatment on the louver fin of FIG. 1;

FIGS. 6 to 10C are views which illustrate a louver fin type
heat exchanger in accordance with one embodiment of the
present invention,

wherein FIGS. 6 and 7 are schematic views which 1llus-

trate a sectional shape of the louver fin taken along line A-A
of FIG. 1,

FIG. 8 1s a graph which illustrates an experimental result

of measuring a pressure drop according to the shape of the
louver fin of FIG. 6,

FIG. 9 15 a perspective view of FIG. 6,

FIG. 10A 1s a sectional view of the louver fin taken along
line B-B of FIG. 9,

FIG. 10B 1s a sectional view of the louver fin taken along
line C-C of FIG. 9, and

FIG. 10C 1s a sectional view of the louver fin taken along
line D-D of FIG. 9; and

FIGS. 11 and 12 are views which 1llustrate the louver fin
type heat exchanger 1n accordance with another embodiment
of the present invention, wherein FIG. 11 1s a schematic
view which 1llustrates a sectional shape of the louver fin
taken along line A-A of FIG. 1, and FIG. 12 1s data of an
experiment on measuring a height of congregating moisture
according to the shape of the louver fin of FIG. 11.
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are 1illustrated 1n the accompanying drawings.

FIGS. 6 to 10C are views which 1llustrate a louver fin type
heat exchanger 1n accordance with one embodiment of the
present mvention, wherein FIGS. 6 and 7 are schematic
views which 1llustrate a sectional shape of the louver fin
taken along line A-A of FIG. 1, FIG. 8 1s a graph which
illustrates an experimental result of measuring a pressure
drop according to the shape of the louver fin of FIG. 6, FIG.
9 1s a perspective view of FIG. 6, FIG. 10A 1s a sectional
view of the louver fin taken along line B-B of FIG. 9, FIG.
10B 1s a sectional view of the louver fin taken along line C-C
of FIG. 9, and FIG. 10C 1s a sectional view of the louver fin
taken along line D-D of FIG. 9.

As shown 1 FIGS. 6 and 7, the louver fin type heat
exchanger 100 1n accordance with one embodiment of the
present mvention includes two or more plates 110 and 120
positioned upright vertically with respect to the ground and
spaced apart from each other at an 1nterval of about 3 mm,
a louver fin unit 130 coupled with the plates 110 and 120
therebetween and having at least one louver fin, and air
passages 140 and 140' surrounded by the plates 110 and 120
and the louver fin unit 130, 1n which heat exchange between
the louver fin unit 130 and external air flowing 1n an out from
the passages occurs.

Each plate 110, 120 1s made of an aluminum material
having good heat conductivity. Although only a pair of
plates are shown 1n FIGS. 6 and 7, more plates, for example,
tens of plates are commonly used.

The louver fin unit 130 1s formed of an aluminum material
having good heat conductivity and has a wave pattern. A
plurality of louvers 131a are formed on a surface of the
louver fin unit 130, and through holes 131 formed between
the louvers 131 communicate with adjacent air passages
140, 140", so that eflicient heat exchange can occur between
the air introduced from the outside and the louver fin umt
130. Here, the wave pattern of the louver fin unit 130 may
be formed to have various-sized pitches, but in general, the
pitches (x, y) of the louver fin unit 130 are about three times
to eight times greater than the interval between the plates
110 and 120.

Here, lower end portions 130q of the louver fin unit 130
close to the ground are formed to be bent toward each other
in an alternating manner. Namely, as shown in FIG. 10A,
pitches (x, y) of the louver fin unit 130 1s constant at upper
end portions of the louver fin umt 130 which are not bent.
However, as shown 1n FIGS. 10B and 10C, the bent portions
of the lower end portions of the louver fin unit 130 are
tormed such that pitches (x', y', x", y") of the louver fin unit
130 are alternatingly narrower and wider. Accordingly, the
cross-section areas of the air passages 140, 140' close to the
ground are alternatingly narrower or wider. Thus, when the
louver fin type heat exchanger 100 1s positioned upright,
inclined with respect to the ground, moisture flowing down
along the air passages 140, 140' 1s introduced to and con-
gregates at end portions (A) having a narrower cross-section
area, and moisture 199 does not congregate at end portions
(A") of the louver fin 130 having a relatively wider cross-
section area.

Accordingly, as shown in FIG. 6, when the air performs
heat exchange while passing upwardly from the ground
through the heat exchanger 100 and moisture 199 flows
down 1n the gravity direction, the moisture congregates to a
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certain height only at the narrower end portions (A) of the
louver fin 130. For this reason, the external air 1s smoothly
introduced into the air passage 140’ through the wider end
portions of the louver fin 130, and the air introduced from
the outside 1s dispersed to an adjacent air passage 140
through the through hole 131 of the louver fin 130, so that
the heat exchange occurs 1n an entire louver fin type heat
exchanger 100. Namely, although the moisture congregates
at the end portions of the louver fin 130, a pressure drop of
the air passing through the heat exchanger 100 may be
mimmized, thereby implementing eflicient heat exchange.

Likewise, as shown 1n FIG. 7, 11 the air penetrates the heat
exchanger 100 downwardly from an upper side toward the
ground, the air uniformly introduced through the air pas-
sages 140, 140" having the uniform cross-section areas tflows
to adjacent air passages 140, 140' through the through holes
131 of the louver fin unit 130 while passing the air passage
of the louver fin type heat exchanger 100, thereby exchang-
ing heat with the louver fin type heat exchanger 100. Here,
when the moisture 199 condensed or applied flows down to
the lower end portions of the louver fin unit 130 in the
direction of gravity, the moisture congregates to a certain
height only at the narrower end portions (A) of the louver fin
unit 130. Thus, the air within the heat exchanger 100 1s
smoothly discharged to the outside through the wider end
portions (A') of the louver fin unit 130. Accordingly, a
pressure drop of the air passing through the heat exchanger
100 1s mimmimized and eflicient heat exchange can be 1imple-
mented.

FIG. 8 1s a graph which 1llustrates a result of measuring
the amount of pressure drop of the air according to a shape
of the conventional louver fin and a shape of the louver fin
of FIG. 6. By the experimental result of FIG. 8, 1t can be
known that, if the lower end portions of the louver fin 130
are formed to be bent, the amount of a pressure drop of the
air can be greatly reduced as compared to by the shape of the
conventional louver fin shape.

The louver fin type heat exchanger 200 1n accordance
with another embodiment of the present invention will now
be described.

Only, 1n describing another embodiment of the present
invention, the same or similar reference numerals are des-
ignated to the same or similar structures and parts as those
of the aforementioned one embodiment, and the detailed
description thereon will be omuitted.

As shown 1n FIG. 11, the louver fin type heat exchanger
200 1s different from the louver fin type heat exchanger 100
in that lower end portions 230a of the louver fin unit 230
close to the ground are alternatingly and thusly have an
oflset of ‘d’ shown 1n the drawing with respect to adjacent
lower end portions 230a of the louver fin unit 230.

In the louver fin type heat exchanger 200 constructed in
the atforementioned manner, pitches of the {in unit are small.
For this reason, although moisture congregates at end por-
tions (A') of the louver fin unit 130 formed to have the wider
cross-section area as in one embodiment 100, such water
blockage that interrupts the passage of the air into the heat
exchanger can be prevented. Namely, as shown 1n FIG. 11,
moisture flowing down through the air passages 240, 240’
congregates at narrower end portions of the louver fin unit
230. Here, because of an oflset (d) between the wider lower
end portion (A'") of the louver fin unit 230 and the narrower
lower end portion (A) of the louver fin unit 230, a distance
between the end portions (A and A') of the louver fin unit 1s
longer than a separation distance which might cause mois-
ture to congregate (water blockage) 299, 299'. Thusly, the
moisture congregates only at the narrower lower end por-
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tions (A) of the louver fin unit 230 and does not congregate
at the wider lower end portions (A') of the louver fin unit
230, so that external air can pass the air passage 240' through
the wider lower end portions (A') of the louver fin unit 230.

Such a louver fin unit 230 1s manufactured by alternately
cutting the lower end portions of the louver fin 130 1n
accordance with one embodiment.

FIG. 12 1s a graph which 1llustrates an experimental result
ol measuring the height of congregating moisture according
to the case where the lengths of the lower end portions of the
louver fin unit 130 are formed to be different. As shown 1n
FIG. 12, 1f the bent portions of the louver fin unit 230 are cut
to have an oflset of about 3 mm as compared to adjacent bent
portions 230, the height of the moisture congregating at the
lower end portions of the louver fin unit 230 can be greatly
reduced as compared to the case where only the hydrophilic
surface coating 1s performed on the louver fin 230. Accord-
ingly, as the lengths of the lower end portions of the louver
fin unit 130 are different 1in an alternating manner, the
moisture 1s prevented from congregating even when the fin
unmit have extremely small pitches of 1.5 m or less, and a
pressure drop of the air can be minimized.

Also, although not shown 1n FIG. 12, 11 the louver fin unit
230 has very small pitches of 1.5 mm, the lower end portions
230a of the louver fin unit 230 are formed to have an offset
(d) of about 3 mm to 12 mm. Then, the pressure drop of the
air occurring due to the congregation moisture (water block-

age) can be greatly restricted.

As described so far, in the louver fin type heat exchanger
positioned upright at a certain angle with respect to the
ground, lower end portions of the louver fin unit close to the
ground are bent toward adjacent lower end portions of the
louver fin unit, such that the air passage at the lower end
portion close to the ground has cross-section areas that are
wide at certain portions and are narrow at other portions
thereof. Accordingly, moisture congregates (i.e., water
blockage occurs) only at the air passage with a small
cross-section area and does not congregate at the air passage
with a large cross-section area. Thusly, mimimizing a pres-
sure drop, the external air smoothly passes into the heat
exchanger through the air passages where the moisture does
not congregate (1.e., the water blockage does not occur), so
that the louver fin type heat exchanger has the improved heat
exchange efliciency.

Also, according to the present invention, even 1n a coms-
pact louver fin type heat exchanger having a fin unit with
small pitches of 0.5 mm to 5 mm, lower end portions of the
louver fin unit close to the ground are formed to have an
oflset longer than that of other lower end portions thereof.
Accordingly, the moisture congregates only at the air pas-
sage having a small cross-section area and does not occur at
the air passage having a large cross-section area, so that the
amount of a pressure drop of the air passing through the heat
exchanger 1s minimized and the improved heat exchange
clliciency 1s secured.

As the present invention may be embodied in several
forms without departing from the spirit or essential charac-
teristics thereot, 1t should also be understood that the above-
described embodiments are not limited by any of the details
of the foregoing description, unless otherwise specified, but
rather should be construed broadly within 1ts spirit and scope
as defined 1n the appended claims, and therefore all changes
and modifications that fall within the metes and bounds of
the claims, or equivalence of such metes and bounds are
therefore intended to be embraced by the appended claims.




US 7,299,863 B2

9

What 1s claimed 1s:

1. A louver fin type heat exchanger comprising two or
more plates respectively spaced apart from each other and
positioned upright at a certain angle with respect to the
ground, and a louver fin unit with a wave-pattern cross-
section 1nserted between the plates, whereby an air passage
1s formed in the spaces between the plates and each louver
{in of the louver fin unit, the heat exchanger characterized 1n
that:

the louver fin unit having at least one louver fin with a

lower end portion close to the ground being formed to
be bent towards an adjacent louver, such that the air
passage at the lower end portion close to the ground has
cross-section areas that are wide at certain portions and
are narrow at the other portions thereof.

2. The heat exchanger of claim 1, wherein the lower end
portions of the louver fins close to the ground are bent
towards the lower end portions of adjacent louver fins to be
closer together or further apart in an alternating manner,
such that the cross-section areas of the lower end portions of
the air passage close to ground are alternatingly narrower
and wider.

3. The heat exchanger of claim 2, wherein a plurality of
tlow passages are formed between the louvers on the louver
fins so as to allow the air to flow between the finned
channels.

4. The heat exchanger of claim 2, wherein the lower end
portions close to the ground of a part of louver fins are longer
than those of the other louver fins.

5. The heat exchanger of claim 4, wherein the lower end
portions close to the ground of a part of the louver fins are
longer than or shorter than those of adjacent louver fins, such
that the lengths of the air passages of the lower end portions
close to the ground are alternatingly longer and shorter.

6. The louver fin type heat exchanger of claim 1, wherein
the plates are positioned upright at an angle of 75°~90° with
respect to the ground.

7. The louver fin type heat exchanger of claim 1, wherein
hydrophilic surface coating 1s performed on at least one of
the plates and the louver fin unait.

8. The louver fin type heat exchanger of claim 1, wherein
a gap between the fins 1s 0.5 mm~5 mm.

9. The louver fin type heat exchanger of claim 1, wherein
the plates and the louver fins are made of an aluminum
material.

10. The heat exchanger of claim 1, wherein the plates and
the louver fin unit are formed of an aluminum matenal.
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11. A louver fin type heat exchanger comprising two or
more plates respectively spaced apart from each other and
positioned upright at a certain angle with respect to the
ground, and a louver fin umit with a wave-pattern cross-
section 1nserted between the plates, whereby an air passage
1s formed in the spaces between the plates and each louver

fin of the louver fin unit, the heat exchanger characterized 1n
that:

the lower end portions close to the ground of a part of
louver fins are longer than those of the other louver fins.

12. The heat exchanger of claim 11, wherein the lower end
portions close to the ground of the louver fins are longer than
or shorter than the those of adjacent louver fins, such that the
lower end portions close to the ground are alternatingly
longer and shorter.

13. The heat exchanger of claim 12, wherein the length
difference between the louver fins 1s 3 mm or greater.

14. The heat exchanger of claim 13, wherein a plurality of
flow passages are formed between the louvers on the louver
fins so as to allow the air to flow between the finned
channels.

15. The heat exchanger of claim 12, wherein the lower
end portions of the louver fins close to the ground are bent
toward the lower end portions of adjacent louver fins, such
that the air passage at the lower end portion close to the
ground has cross-section areas that are wide at certain
portions and are narrow at other portions thereof.

16. The heat exchanger of claim 135, wherein the lower
end portions of the louver fins close to the ground are bent
toward the lower end portions of adjacent louver fins to be
closer together or further apart in an alternating manner,
such that the cross-section areas of the lower end portions of
the air passage close to the ground are alternatingly narrower
and wider.

17. The heat exchanger of claim 11, wherein the plates are
positioned upright at an angle of 75°~90° with respect to the
ground.

18. The heat exchanger of claim 11, wherein hydrophilic
surface coating 1s performed on at least one of the plates or
the louver fin unit.

19. The heat exchanger of claim 11, wherein an interval
between the fins 1s 0.5 mm~5 mm.
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